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Indian Standard 

METHODS OF 

SAMPLING AND TEST FOR 

RESINS FOR PAINTS 

PART 3 SPECIAL TEST METHODS FOR PHENOLIC RESINS 

(Second Revision) 

0. FOREWORD 

0.1 This Indian Standard ( Part 3 ) ( Second Revision ) was adopted by 
the Indian Standards Institution on 18 August 1986, after the draft 
finalized by the Raw Materials for Paint Industry Sectional Committee 
had been approved by the Chemical Division Council. 

0.2 This standard was originally published in 1952 covering methods 
of sampling and general test methods mainly for natural resins. Sub- 
sequently, an Indian Standard for methods of sampling and test for 
natural and synthetic resins was published as Part 2 of the above 
standard in 1971. These two parts were amalgamated and revised in 
1976. This revision has been necessitated as more and more newer 
synthetic resins like polyamides, polyvinyls, chlorinated rubber and 
emulsion polymers are being manufactured and used in the country. 
While revising the standard, the Committee felt it appropriate to publish 
this standard in various parts, as indicated below: 

Part 1 General test methods 

Part 2 Special test methods for alkyd resins 

Part 3 Special test methods for phenolic resins 

Part 4 Special test methods for epoxy resins 

Part 5 Special test methods for polyamide resins 

Part 6 Special test methods for amino resins 

Part 7 Special test methods for determination of monomer content 
in acrylic or vinylacetate containing polymers and 
emulsions 

Part 8 Special test methods for chlorinated rubber 
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0.3 In this standard ( Part 3 ), test methods covered in 18.1 and 18.2 of 
IS : 354-1976* have been included. In addition to above, methods of 
test for determination of methylol content and reactivity with tung oil 
have been added. 

0.4 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960f . 



1. SCOPE 

1.1 This standard ( Part 3 ) prescribes the special test methods for 
phenolic resins used in paints and enamels. 

2. TERMINOLOGY 

2.1 For the purpose of this standard ( Part 3 ), the definitions given in 
IS : 1303-1963: and IS : 6667-1972§ shall apply. 

3. SAMPLING 

3.1 Representative samples of the phenolic resins shall be drawn as 
prescribed in 3 of Part 1 of this standard. 

4. IDENTIFICATION 

4.1 Phenolphthalein Test — Heat 1 g of resin with about 1 g of 
phthalic anhydride and 3 drops of concentrated sulphuric acid until a 
rich brown melt develops, cool and dilute with water and make alkaline 
with 10 percent sodium hydroxide solution. Characteristic red colour of 
phenolphthalein indicates presence of phenols. In case tarry matter 
obscures colour, dilute with water and confirm by discharging colour 
by acids. All phenolics except the oil-modified ones, give a positive 
reaction with this test. 

4.2 Millon Test — Dissolve 10 g of mercury in 10 g of fuming nitric 
acid without heating. Dilute with twice its volume of water and filter 
off any precipitate or allow it to settle. Heat a small piece of resin with 
one millilitre of the above clear reagent and boil for about 2 minutes. 
A red colour indicates phenol. This test is responded by some proteins 
also, but absence of nitrogen confirms phenols. A few para-substituted 
phenolics fail to yield a positive test. 



^Methods of sampling and test for resins for paints (first revision ). 
|Rules for rounding off numerical values ( revised ). 
X Glossary of terms relating to paints ( second revision ). 
^Glossary of terms used in synthetic resin industry. 
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5. DETERMINATION OF FREE PHENOLS 

5.0 Outline of the Methods — These methods are applicable to all 
phenolic resins except those containing />-phenyl phenol. Method A 
applies to simple phenols up to and including xylenols and Method B to 
common alkylated phenols. In Method A, free phenols are isolated by 
steam distillation, reacted with a measured excess of bromine, and the 
excess back titrated with standard sodium thiosulphate solution. 
Method B is similar to Method A except that it employs iodine for 
reaction. 

5.1 Apparatus 

5.1.1 Steam Generating Source 

5.1.2 Distillation Flask 

5.2 Reagents 

5.2.1 Sodium Hydroxide Solution — Dissolve 100 g of sodium hydroxide 
in water and dilute to 1 000 ml. 

5.2.2 Bromide-Bromate Solution — Dissolve 2.784 g of potassium bromate 
and 10 g of potassium bromide in 1 000 ml of water. 

5.2.3 Potassium Iodide Solution — Dissolve 100 g of potassium iodide in 
water and dilute to 1 000 ml. 

5.2.4 Standard Sodium Thiosulphate Solution — 0. 1 N. 

5.2.5 Iodine Solution — Dissolve 4.2 g of iodine in 15 g of a saturated 
aqueous potassium iodide solution and dilute to one litre. 

5.2.6 Sulphuric Acid — dilute, 1:19 ( v/v ). 

5.2.7 Sodium Bicarbonate Solution — Dissolve 84 g of sodium bicarbonate 
in water and dilute to 1 000 ml. 

5.3 Procedure 

5.3.1 Isolation of Phenols — Weigh accurately 1 to 2 g of the material 
and transfer to a long-necked flask. Add 50 ml of water and set the 
distillation assembly. Pass steam from the steam generator through the 
contents and collect the distillate in a 1 000 ml volumetric flask as 
receiver. Collect nearly 900 ml of distillate. Apply, if necessary, a 
small flame to the bottom of the long-necked flask during distillation to 
maintain the volume of water constant. If the distillate is clear, make 
up to mark; if not clear, add a few millilitres of sodium hydroxide 
solution to dissolve the insoluble phenols. 
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5.3.2 Method A — Pipette 25 ml of the distillate into a 500-ml iodine 
flask. Add 25 ml of potassium bromide -bromate solution, shake and 
add 10 ml of hydrochloric acid ( see Note ). Stopper the flask, shake to 
mix well and add a little water to the neck junction of stopper and 
flask. Let it stand for 15 minutes. 

Remove the stopper carefully, add 10 ml of potassium iodide 
solution, shake and wash down the stopper and walls of the flask. 
Titrate the solution against standard sodium thiosulphate using starch 
solution as indicator. Conduct a blank simultaneously using all the 
reagents except the sample. 

NOTE — If the bromine colour disappears during shaking, take a fresh aliquot, 
add double the amount of bromide-bromate solution. 

Calculate the percentage of phenol as follows: 

m, i *u (Vi-V*) * Nx 1'567 

Phenols, percent by mass = -* — = =-r-s 

where 

V\ = volume in ml of standard sodium thiosulphate solution 
required for titration of blank, 

V 2 = volume in ml of standard sodium thiosulphate solution 
required for titration of the sample, 

TV = normality of standard sodium thiosulphate solution, and 

M = mass in g of the sample present in the aliquot used. 

5.3.3 Method B — Carry out the distillation as prescribed in 5.3.2. 
Add 15 ml of sodium hydroxide solution to the distillate and dilute to 
one litre. Add 100 ml of water to a 500-ml iodine flask. Pipette 10 ml 
of the solution into the flask and add 30 ml of the iodine solution. 
Stopper and shake well for 5 minutes. Add 50 ml of sulphuric acid to 
the flask and titrate with 0.1 N sodium thiosulphate solution to a colour- 
less end point (see Note), using one millilitre of starch solution as 
indicator. Carry out a olank simultaneously using all the reagents but 
without the material. 

Calculate the percentage of phenol as follows: 

Phenols, percent by mass = * tt» 

where 

V\ = volume in ml of standard sodium thiosulphate required 
in blank determination; 

V 2 = volume in ml of standard sodium thiosulphate required 
in the determination with the sample; 
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N = normality of standard sodium thiosulphate solution; 

F = conversion factor, 3.755, 4.106 and 4.255 for ^-tertiary 
butyl phenol, p-tertiary amyl phenol and ^-tertiary 
phenyl phenol respectively; and 

M = mass in g of the material present in the aliquot taken 
for determination. 

NOTE — If the material it known to be pure /?-phenyl phenol, add 50 ml of the 
sodium bicarbonate solution to the flask before the sample is added to prevent the 
formation of colour that interferes with the titration end point. 

6. DETERMINATION OF METHYLOL CONTENT 

6.0 Outline of the Method — The method involves reaction of the 
resin with phenol and from the amount of water of reaction, the methylol 
content is calculated. 

6.1 Apparatus 

6.1.1 Dean and Stark Apparatus — consisting of 1 000-ml capacity round 
flask, double surface condenser, spray tube and a receiver. 

6.2 Reagents 

6.2.1 Phinol— see IS: 538-1968*. 

6.2.2 Toluene— see IS : 537-1 967f. 

6.2.3 Paratoluem Sulphonic Acid 

6.3 Procedure 

6.3.1 Sample Reading — Take 100 g of phenol, 300 ml of dry toluene 
and 15 g of paratoluene sulphonic acid into the round bottom flask. 
Attach the flask to the Dean and Stark condensing and collecting system 
and heat the flask over a mantle at such a rate that the condensate falls 
from the end of the condenser at a rate of two to five drops per second. 
Continue the distillation until condensed water, if any, is no longer 
visible in any part of the apparatus except at the bottom of the gradua- 
ted tube, cool the flask to room temperature and remove, if any, water 
collected in the graduated tube. Weigh accurately around 50 g of a 
powdered resin sample directly into the phenol in the round bottom flask 
without sticking to the sides of the ground joint. Refit Dean and Stark 
condensing and collecting system. Heat to reflux and continue till no 
more water is evolved. Measure the water liberated accurately ( sample 
reading ). 



* Specification for phenol ( carbolic acid ) {first revision ). 

t Specification for toluene, pure nitration grade {first revision ). 
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6.3.2 Blank Reading — Repeat the procedure given in 6.3.1 taking 
300 ml toluene and 15 g of paratoluene sulphonic acid. Remove, if any, 
water collected in graduation tube and adding accurately around 50 g 
of powdered resin sample. Measure the water liberated accurately 
( blank reading ). 

6.4 Calculation 

tut *u i i * * • * ( r 2 - Fi) X 31 X 100 

Methylol content in percentage = r^ ■«, 

where 

V 2 = volume in ml of water collected for sample, 
V\ = volume in ml of water collected for blank, and 
M = mass in g of the material taken for test in 6.3. 

7. REACTIVITY WITH TUNG OIL 

7.0 Outline of the Method — Phenolic resins react with tung oil at 
temperature about 180°C and produce products of increasing viscosity 
with increase in time of heating, to gel at the end. 

7.1 Procedure — Fix up 400-ml beaker with a mechanical stirrer over 
a heat source. Fill three-fourths of the beaker with paraffin oil. Fix a 
thermometer so that its bulb is close to sample in the test tube when the 
latter is fixed. Start the heat source and stirrer. Maintain the tempe- 
rature of the paraffin oil at 180 ± 1°C. 

Weigh 5 g of tung oil along with 5 g of powdered phenolic resin in 
the test tube having a capacity of 25 ml and fix the test tube with the 
phenolic resin oil mixture dipping below paraffin oil layer in the beaker. 
Insert 10 mm diameter glass rod inside the test tube. Start stop-watch 
immediately and with slow swirling, continue the heating of the mixture 
in the test tube at 180 ± 1°C. When there is resistance to swirling, stop 
the watch and note the time. This denotes the gel time. 
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